Proto-splice site model of intron origin.
It is proposed that nuclear pre-mRNA introns (classical introns) were first generated as by-products during the evolution of alternative splicing. They were formed whenever two splice sites within the coding sequence of ancestral genes were used at a frequency that removed the coding constraint from the intervening sequence. Once introns had evolved, it is suggested that they were spread by the splicing machinery which inserted them into proto or cryptic-splice sites of other genes by reverse splicing, so giving rise to genes that have introns yet are not alternatively spliced. It is argued that 5' and 3' splice sites evolved from common ancestral splice sites, referred to as proto-splice sites, that were bidirectional and had a core consensus sequence of C or A, A, G, R, which remains today as the immediate flanking sequence of most introns. The ancestral splicing machinery, although inefficient, would have been capable of generating vast mRNA diversity by splicing between proto-splice sites. Natural selection would be expected to have preserved mutations that increased the amounts of advantageously spliced mRNA. It is argued that this process drove the evolution of present 5' and 3' splice sites from a subset of proto-splice sites and also drove the evolution of a more efficient splicing machinery. The positions of most introns that evolved directly from the coding sequence would be expected to correlate with protein structure.